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@ Fire resistant carpets. 

@ The present specification relates to a fire resistant carpet 
and methods of making them. The use of synthetic fibre in car- 
pet poses a serious hazard in the spread of fire. The present in- 
vention provides for a carpet having a backing made of a plas- 
tics material which incorporates a flame retardant material. Ad- 
ditionally a foaming agent and/or filler may be incorporated in 
the plastics coating to provide a resilient backing and/or 
weight, respectively. 

To construct such a carpet the plastics material coating is 
extruded onto the back of the carpet, the plastics material be- 
ing drawn against and thus bonded to the carpet as the carpet 
is passed over suction means. 
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DESCRIPTION 
"Fire Resistant Carpets 11 
The present invention relates to fire resistant 
carpets and method of making such carpets • 

5 Oarpets manufactured from synthetic fibre have 

the one problem of flammability* The use of synthetic 
fibre in carpet poses a serious hazard in the spread of 
fire in homes, offices, etc 0f and there is a safety 
requirement in the United Kingdom that a fire on a carpet 

10 should be self extinguishing once the source of heat has 
been removed* 

Several flame retardants are commercially 
available which can be introduced into the polymer at 
the time of spinning into fibres but all of the commercial 

15 products so far available have given undesirable side 
properties to the fibre itself which make it unsuitable 
for use in carpets* For example, some flame retardant 
additives give the fibre a* tacky surface so that the 
carpets soil easily and are almost impossible to clean 0 

20 Other additives produce a brittle effect in the fibres 
and this causes the fibres to break off and make the 
carpet go prematurely bald* 

The present invention seeks to provide a carpet 
wherein the above fire risk is reduced without detriment 

25 to the life and condition of the carpet* 

According to the present invention there is 
provided a carpet, the back of which is provided with a 
coating of a plastics material, the plastics coating 
incorporating a flame retardant material* 

30 Thus it is envisaged that in the event of a fire 

the plastics coating will melt releasing the flame 
retardant material e.g. antimony oxide, the fire being 
extinguished if the source of heat is removed. 

Preferably the plastics coating is a polymer 

35 vith an equal or lower melting point to that of the* pile 
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fibres in the carpet * Also the plastics coating on the 
back of the carpet preferably has a concentration of 
flame retardant material sufficient so that when added to 
the weight of the synthetic pile fibre, there is an 

5 adequate amount of the flame retardant to make the 
carpet self -extinguishing* 

A carpet constructed according to the present 
invention may be manufactured in any suitable manner, 
•fche plastics coating being added to the woven fibres* 

10 Preferably the plastics coating incorporating the flame 
retardant, is extruded onto the back of the carpet using 
the apparatus disclosed in our British Patent Application 
Ho* 39908/78, wherein molten plastics material is extruded 
onto the carpet back as the carpet is moved past an 

15 extrusion head, suction means beneath the path of the 

carpet drawing the plastics material against and into the 
carpet weave* The fibres of the carpet are thus actually 
bonded into the plastics coating material and* heat is 
• conducted, in the event of fire, from the fibres into the 

20 coating, thereby ensuring that the backing material will 
melt along with the pile fibres, thereby ensuring the 
release of the flame retardant chemicals from the coating* 

In the manufacture of some carpets, it is 
customary to put a secondary backing on the carpet and 

25 this can be in the form of natural materials such as 
jute woven into a canvas-like back or alternatively the 
canvas-like material may be woven from synthetic fibres. 
The same fire hazard as referred to hereabove, also 
applies equally to the secondary backing and the addition 

30 of flame retardants to the synthetic fibre of the 

secondary backing also produces the detrimental effects 
of brittle fibres and easy soiling* To overcome these 
problems the plastics coating of the present invention, 
including a flame retardant, is applied to the secondary 

35 backing of the carpet. Preferably the secondary backing 
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is applied simultaneously with the flame retardant 
plastics coating, thereby ensuring a satisfactory bond 
with the carpet and the backing. 

It is further envisaged that a foaming agent 
5 could be added to the flame retardant plastics coating 
of the present invention, to thereby produce a carpet 
• vith a resilient back. Again this could be used either 
on its own or with carpets manufactured with a secondary 
backing. 

.10 Further, besides using a flame retardant 

additive, either alone or with a foaming agent, a filler 
may also be used in the plastics material. The 
purpose of the filler can be three-fold. One, it can 
simply cheapen the product by adding a quantity of 

15 organic or inorganic material to replace some of the 
polymer content. Two, a filler with a high thermal 
conductivity, which again could be either organic or 
inorganic, can be added, the purpose of which is to 
offset the low thermal conductivity of most plastic 

20 materials. In the event of a fire on the surface of 
the carpet, the heat would then be more quickly 
conducted away into the fire retardant material, thereby 
activating the flame retardant. Three, to simply add 
weight to the carpet, this being a significant factor 

25 with the usual light construction of carpets made with 
synthetic fibres, as these carpets tend to move about 
on the floor and form creases. All of these three 
properties could, of course, be imparted by one or a 
mixture of fillers. 

30 EXAMPLE 1 

The basic carpet used consisted oft- 
Bulked continuous filament nylon of 2700 
denier, tufted on a ^ pitch machine, with a g pile 
height, onto woven polypropylene tape carpet backing. 
35 The carpet was in the ex-loom state and had not been 
further processed in any way. 
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The back of the carpet was coated with a 
plastics material by means of a plastic coating 
machine comprising a 4£ M extruder, 88 tt wide plastic sheet 
die and a vacuum coating device generally as described 

5 in British Patent Application No* 39909/79. The carpet 
was fed into the coating machine at a linear speed of 
20 feet per minute and was passed, pile downwards, 
underneath the extrusion die where the plastic coating 
was applied • The plastic coating was drawn onto the 

10 back of the carpet by means of the vacuum box and 
finally the carpet was passed around a water-cooled 
drum so that the plastic coating was in contact with 
the surface of the drum, thereby causing the plastic 
to solidify. 

15 The plastic coating consisted of a mixture of 

(i) 95# by weight of Alkathene 22, which is 
an I.C.I, grade of low density polyethylene 
with an indicated melt flow index of 70; and 

(ii) * 5# by weight of Sandoflam 5070 
20 which is a proprietory brand of flame 

retardant manufactured by Sandoz Ltd. 

Sandoflam 5070 is a masterbatch consisting of 

65# by weight of active flame retardant 

disposed in 35# by weight of low density 
25 polyethylene o The composition of the active 

substance contains 32.3$ bromine, 1# 

phosphorous and 1.5# tin. 

The plastic coating material was formed by 
tumble mixing 95 k.g.s. of 1.0.1. Alkathene 22 with 
30 5 k.go of Sandoflam 5070 in a rotating drum for 5 

minutes, the resultant mixture being fed directly into 
the hopper of the extruder. 

The extruder was a 4i n i 28:1 single screw extruder 
with a feed screw comprising 13 flights, a compression 
35 section of 14 flights and a metering section of 12 
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flights. The depth of the metering section was 0.18" 
and the compression ratio of the feed screw was 3»5s1» 

The extruder temperature was controlled in five 
equal zones with a set temperature gradient of 120°C- 
1 40°C-1 60°C-1 80°C-1 8Q°C. 

The extrusion die consisted of a standard coat 
hanger flat film die with a flexible lip die adjustment* 
The die gap was set at 0.016" and the extruder was 
operated at a screw speed of 50 r©p#mo with the die at 
180°C* 

As the carpet was passed underneath the die and 
over the vacuum coating unit, the fan creating the 
vacuum was adjusted to provide a suction of 10" water 
gauge pressure. 

After coating the carpet was weighed and found 
to have an average of 12 ounces per square yard of 
ooating on the back of the carpet. 

The carpet coated by this process with the 
above plastics material was then subjected to the 
standard f pill f test i.e. as set down by the American 
Society for testing materials D2859-76 - flammability 
of finished textile floor coverings. It was observed 
that initially the nylon pile ignited but as soon as 
a molten pool of plastic was formed when the plastic 
backing on the carpet started to melt, the flame in the 
carpet itself was extinguished although the pill continued 
to burn. 
EXAMPLE 2 :.- 

This was essentially the same as example 1 except 
that the plastics material contained a foaming agent to 
provide a foamed backing on the carpet* 

The plastics material consisted of:- 
(i) 94^ by weight of Alkathene 22, 
(ii) 5# by weight of Sandoflam 5070; and 
(iii) &i by weight of Celogen AZ130. 
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Oelogen AZ130 is a proprietory foaming agent 
manufactured by Uniroyal, which decomposes between 205°C 
and 215°C to produce gas comprising 65$ Nitrogen, 24# J 
Carbon monoxide, 5f» Carbon dioxide and % ammonia, the 
5 active solid constituents being TJrazol, biurea, cyanelide * 
and cyanuric acid. 220 ccs of non condensible gas are 
produced per gram of Celogen 0 

In operation the extruder temperature gradient 
was 160°C-180 o C-200 0 0-220 o C-220°C with the die at 220°C. 
.10 EXAMPLE 3: - 

This again was essentially the same as example 
1 except that the plastics material contained a filler 
to add weight and substance to the carpet . 

The plastics material consisted of :- 
15 (i) 65# by weight of Alkathene 22, 

(ii) 5$ Sandoflam 5070, and 
(iii) 30$ by weight of calcium carbonate filler. 
In operation the extruder temperature gradient 
was 140°C-160 o C-180 0 C-200 0 C-200°Co 
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CLAIMS 

1o A carpet having a back, characterised by 
a coating of a plastics material which is provided on the 
back, the plastics coating incorporating a flame 
5 retardant material* 

2<> A carpet according to claim 1 f characterised 
in that the flame retardant material is antimony oxide ♦ 

3# A carpet according to claim 1 or claim 2, 
characterised in that the plastics coating is formed from 
.10 a polymer having a melting point which is equal to or 
lower than the melting point of fibres which form the 
carpet pile* 

4o A carpet according to any one of claims 1 
to 3f characterised in that the plastics coating has a 
15 concentration of flame retardant material sufficient to 
make the carpet Belf-extinguishingo 

5© A carpet according to any one of the 
preceding claims, characterised in that a foaming agent is 
incorporated in the flame retardant plastics coating 0 
20 6. A carpet according to any one of the 

preceding claims, characterised in that one or more 
filler materials are incorporated in the plastics material 
coatingo 

7o A carpet according to claim 6, characterised 
25 in that the filler material has a high thermal conductivity 
relative to the thermal conductivity of the plastics 
coatingo 

8. A carpet according to any one of the 
preceding claims, characterised in that a secondary 
30 backing is provided on the carpet over the plastics 
coatingo 

9o A carpet according to claim 8, characterised 
in that the secondary backing is made of a natural 
materialo 

35 10o A carpet according to claim 9, characterised 

in that the secondary backing is made of juteo 
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1U A method of manufacturing the carpet of 
olaim 1, characterised in that a molten plastics layer 
incorporating a flame retardant material, is extruded onto 
a carpet layer which is pervious to air, the carpet 
being passed over suction means to draw the plastic into 
the carpet layer 0 

12 0 A method as claimed in claim 9, in which 
a secondary backing is subsequently secured over the 
plastics coatingo 
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